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= A number of research studies have Indicated that formal operational 
functioning in adults may not be as prevalent as 1s suggested by Piaget's 



factor which has been suggested to account for this seeming lack of formal 
operations. The original Inhelder and Piaget tasks were based on a physical 
science orientation. Because many adults do not function in the world of 
the physical sciences 1n their employment or personal lives, they may not 
manifest formal operations on such tasks. Piaget (1972) has hypothesized that 
a person's domain of expertise may be an Important factor in a person's 
manifestation of formal operations. In order to emplrlcany test this 
hypothesis, 1t is first necessary to establish a conceptual correspondence 
between Piaget's theory and another domain of iKpertlse. The purpose of the 
present paper Is to explore what formal operations would look like In another 
domain, specif leal lys teacher behavior in the classroom. 

Relating Piaget's theory to teacher behavior is of value for both 



theory. The nature of the tasks used to establish Piaget's theory Is one 



theoretical and practical reasons. 
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Research on teaching can be usefully thought of as falling into the 
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broad domains of interpersonal relations and cognitive behaviors, Piaget's 
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theory of cognitive development offers a framswork which can encompass both 
the interpersonal and cognitive domains. If teaching behavior can be related 
to davelopmental theory, then this provides a basis for an empirical investi- 
gation of the influence of the nature of the tasks and the influence of a 
person's area of. expertise on cognitive functioning. Such research could 
provide insight into a number of facets of Piaget's theory, as weTl as offer 
a vn'de range of implications for teacher education programs, 

/ This paper will provide an overviev/ of Piaget-:. thaory and a revlev; 
of past research in the measurement of formal operations, including research 
suggesting the importance of a person's domain of expertise for manifestation 
of formal operations. The role of the' teacher as described by proponent's 
of Piaget's theory v/lll be explored. An extensive description of Plaget's 
stage of formal operations and an outline of domains of teaching behavior wil 
be presented. Based on these descriptions, a conceptual correspondence will 
be derived between formal operations theory and the domain of teaching be- 
havior. 

Overview of Theory 

Piaget (1970) describes three main stages of cognitive developmcnti 
1) a sensorimotor period which lasts from birth to approximately 1 1/2 years 
0^ age^ 2) preparation for and realization of concrete operations ^ the pre- 
operational period lasting from 1 1/2 or 2 to about 6, and the concrete 
period lasting from 7 to 11 ^ and 3) formal operational stage which begins 
around 11 or 12 and continues into adulthood. Inhelder and Piaget (1958) 
extensively described the characteristics of a person operating at the formal 
level of thinking. The formal stage is marked, by the ability to derive 
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possibirities (rather than actualities.) by recombining the variables Inherent 
in a problems and thus the person is able to generate the full range of 
possible solutions to a 'probleni, 

Measurement of Formal Operations 

Since the /publ Ication of Inh^lder and Piaget-s The Growt h of Logical 
Thinking from C^lahood to Adole scence {1958), niuch research has suggested 
that formal le^vel functioning Is not as common as is implied in that v^ork. 
Table 1 prov/des a summary of research conducted to measure formal level 
functioning/ The results range from 0 percent on the rings and correlatDns 
tasks to 67 percent on the pendulum» balancep and flexibility tasks* 

e/sed on the results of his research using formal operations tasks 
Dulit ^plored the Impression givln by Inhelder and Piaget in the flrowth of 
loqicp Thin king from Chi Idhooc^ to Adolescincg^ (1958) that formal stage 
thinjcing Is the rule in adolescence/ DuTit later learned that the adoles- 
ceryts Included In the description of formal level functioning in the 
Intieider and Piaget report did not include a report of all cases tested 
oecause their purpose was to describe and to formulate the characteristics 
^of the formal stage. Dullt's study indicated that formal stage thinking 
Is far from being coinmonpl^ace among adolRScents or adults. He concluded 
that it is a potentiality only partially attained by most and fully 
attained only by some* , / 

ance of Domain of ExDertise 



Piaget (1972) recognized that it is highly likely that a person 
operating within his/her dm field wil] know how to reason In a' hypothetical 
manner. He described the situation as, "They would ^ therefore * be capable 

■ ' 4 , 
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TABLE 1 

SUM?™ OF RESEARCH MEASURING FORMAL OPERATIONS 



Author 



Task 



Age 



Elkind 19fi1a 

Elkind ISeib 

Elkind 1962 

Graves 1972 

K&rplus & 
Karplus 1970 



Conservation of voTume 
Conservation of volume 
Conservation of volume 
Conservation of volume 
Paper and pencil task 



Tomlinson- Pendulum, balance, _5nd-~ 
Keasey 1972 flexibility 



Juraschek 1974 



Dming, 
Wheat! ey, & 
Mitchell 



Equi 1 1 bri urn, probabi 1 1 ty ^ 
chemicaTs 

Conservation of volumei. 
separation of variableSs 
equll Ibrlum 



Smedslund 1963 Correlation 



Dulit 1972 



tings 



Chemicals 



5 



n-12 

12-18 . 
college students 

adults 

science teachers 

college physics 
teachefs 

. n 

19 
54 

preservlce teachers 



university students, 
non-sc1ence , educa- 
tion 



student nurses 

average 14 

average 16-17 

gifted 16-17 

average 20-55 

average 14 
average 16-17 

gifted 16-17 

average 20-55 



Percent 

Formal. 



27% 
47?^ 
58%. 
24% 
14% 

.40% 

32% 
67% 
57% 
52% 



32% 

0% 

0^ 

35% 

57% 

33% 

10% 
17;^ 

62% 

.35% 
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of thinking formally in their particular field, whereas faced with our 
experimental situations, their lack of knowledge or the fact they havci for- 
gotten certain ideas that are particularly familiar to children still in 
school or colleges would hinder them from reasoning in a formal vmy^ and 
they v/ould give the appearance of being at the concrete level (pJO).'' He 
further stated that aptitude and vital interest appear to be important 
factors in the i,ian1 festation of formal operations, 

Elkind^ (1975) concurs with Piaget's position, and yet he sees 
difficulties inherent within it. He states, ^-It would be wrong to infer 
that the subjects who failed the volume conservation task were deficient in 
formal operations. What needs to be done is to test such subjects in tasks 
that require formal GperatfonSs but that are in their particular domain of 
expertise (p/53)," The purpose of the present study is to study formal 
level functioning in teachers in educational matters, But-Elkind's continuing 
remarks highlight the problenis with this approach. Hi continues: ■'Plaget's 
suggestion (1972) that people be tested in formal operations in their area 
of specialization seems reasonable in principle but difficult to achieve in 
practice. Hov/ does a salesman^ a shoe clerk, or a carpenter use formal 
operations? To be sure some areas of specialization may require formal 
operational thinking, but not all occupations do. Devising tests of formal 
operations for specific fields is a difficult task but one that has to be 
attempted if the question of the generality or universality of formal opera- 
tions 1s to be answered (p. 53)." 

Blasi and Hoeffel (1974) addressed the problem that arises in trying 
to translate Piaget^s description of formal level functioning Into "social 
behavior". Because formal operations theory v/as derived from physics* 
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the kind of possibnity involved 1s limited to thi possibility of derivations 
from physical premises. The equilibrluni properties of physical systems may 
not be^found outside the domain of physics. There are' other types of possi- 
bility that do -not seem to fit the concept of physical possibility. - 
Psychological or s'ibjective possibility is different from physical possibility 
because it is difficult to understand psychological factors like obedience 
or love as an effect of balanced and unbalanced factors. Psychological 
possibility is not derived from rigidly compensated systems. Therefore, a 
one-to-one correspondence may not be possible betv/een Piaget's original 
formulation of the theory of Formal operations and teacher behavior* 

In FlavelVs (1970) reflections on cognitive changes 1n adulthood, he 
discusses the fact that biqlogical "constraints do not operate as strongly 1n 
adult cognitive development as they do in childhood, and therefore, that 
experience plays a larger role in adult development. He recognizes occupa* 
tional activities as important sources of changes in adults. He further 
states that most adult cognitive changes probably involve constructing 
implicit models of the social -personal world rather than the logical-natural 
world. He states: ^'Cognitive changes of this ilks brought about through 
significant and impactful life experiences, have apparently been little 
studied by psychologists (p,250)*-' However ^ he does reflect some hope for 
studying adult cognitive development when he states, we should not be 
too hasty in giving up the search for universal or near-universal cognitive 
changes in adulthood, changes presumably based on subtle and hard-to 
identify commonalities of adult experience (p,252) J' * ' ^ 



The chanenge presented in the present paper is to determine if the 
basic skills being tapped by the standard Piagetian tasks can be translated 
into an educational context. 

Role of the Teacher based on Piaget- s Theory 

A number of researchers have described the educatlgnal Implications 
of Piaget's theory, however little empirical research exists to support these 
descriptions (Furth, 1970; Kamil, 1973; Piaget, 1970 & 1972; Schwebel and 
Raph, 1973 and Wickins, 1973), In both To Understand is to Invent and the 
Science of Education and the Psychology of the.Child , Piaget describes the 
role of the teacher as one who clearly operates at a formal level of 
functioning in educational matters. The teacher must be able to generate 
alternative hypotheses 'for activities such" as vvays of teaching information 
to children who are not learning by one methodj or how to handle discipline 
problems. The teacher needs to consider all possibilitleSi conduct systematic 
investigations, isolate important factors, eliminate i/relevant factors, and 
generate possible^ solutions* 

Piaget (1972) describes the need for a child to engage in active 
learning in order to develop his intelligence. An active method which gives 
broad scope to the spontaneous research of the child or adolescent would ^ 
require that every new truth to be learned be rediscovered or at least 
reconstructed by the student. The role of the ^teacher then becomes one of 
organizing the situations which present useful problems to the childj and to" 
provide counter examples that compel reflection and reconsideration, of hasty 
solutions* Students need to carry out their own experiments in order to' 
understand the experimental process* When the student reaches 11 or IS, / 



experiences that involve dissociating factors and introdubq^g variation into 
each one In isolation by holding the others constant will provide experience 
with true experimentation. ■ 

Kamii (1973a) suggests that children should be encouraged to raise 
theJr^own questions and to try to answer them on the basis of their own 
initiative and resourcefulness. In a related article (Kamii, 1973b) ^ she 
suggested that the teacher's role is to strengthen the child's own reasoning 
processes rather than imposing and reinforcing the correct answer, Wickins 
(1973) expanded this idea by suggesting that the teacher avoid making valuer 
statements, but Instead elecit self-evaluative comments from the child. He 
suggested that interaction among peers should be encouraged because having 
one's views questioned requires a defense and justification of one's opinions 
and facilitates movement toward understanding another's perspective* 

Before a framework can.be established for relating Piaget's theory to 
formal level functioning in the classroom^ it is necessary to more fully 
explore Piaget's theory of formal operations and' to relate this theory to 
domains of teacher behavior* The next sections include an extensive 
description of Piaget's formal operations theory, a review of literature 
concerning a delineation of domains of teacher behavior, and the establish- 
ment of a correspondence between these domains "and Piaget's theory. 

Description of Formal Operation Theory 

The changes that occur with the onset of formal operations are 
described by Inhelder and Piaget (1958) as follows: ''The coordination of 
the groupings of classes and relations into a single system requires the 
introduction of a new structures that of the 'structured whole' with its 



n by n combinatorial system (p. 303)." Formal reasoning implies the 
elaboration of two new structures: the combinatorial system and the INRC 
group. The combinatorial system allov'/s the person to generate all possible 
solutions and to relate any factor to any other, therefore allowing the 
person to reason in a hypothetical manner. Combinatorial operations consti= 
tute an operational schema^ or a method or v/ay of proceeding which on some 
occasions Is adopted spontaneously and at other times intentionally when 
the subject 1s faced with a probluii: whose solution requires a systematic 
table of combinations. The INRC group allows a person to combine In one 
operation the negation and reciprocity found at the concrete level:- Tty ; 
allows the person to understand the difference between the cancel lijig of an 
effect and the compensation of this effect by another variable which does - 
not eliminate but neutralizes the effect (Piaget, 1972), 

The biggest/difference between concrete and formal functioning Is 
the ability to reason In terms of verbally stated hypotheses or propositions 
"rather than in terms of concrete objects. Socially, it becomes possible to 
adopt the other person's point of view, logically deduce its consequences, 
and thereby judge Its value. Formal operations make it possible for the 
person to Isolate variables and deduce potential relationships which can be 
later verified by experiement. 

Piaget (1972) expanded the notion of formal operations from adolescence 
to adulthiood, and suggested that individual aptitudes and selection of a 
profession would greatly i nfl uence ,the manifestatibn of formal operations. 
Adults operating at the fonnal level exhibit the same process of reasoning 
in a hypothetical manner, dissociating variables, relating terms in a"^ -- .^^ 
combinatorial manner, and reasoning with propositions involving negation 
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and reciprocity. However, this process occurs in the adult's field of 
specialization. The lawyer may be formal- in law and the mechanic In mechanics, 
but the reverse most certainly need not be true, ^^Adults are most likely to 
exhibit formal level functioning 1n situations which involve vital interests 

A number of the basic theoretical concepts that Plaget discusses are 
of particular relevance to this study. The following section explores the 
concepts of performance-competence and horizontal decalaga* 

Pgrformance=Competence . The distinction that FlavelLand Woh-lwill 
(1969) make between performance and competence provides additional Insight 

! ■ ^ ,^ • 

Into the reasons that many adults do not manifest formal operations on the 
traditional Plagetian tasks, 

Flavell and Wohlwl 11 presented a performance-competence model for 
■formal operations* When Piaget Is speaking ^about loglco-mathematical 
structures, the INRC group and proposl ticnal thinking^ he is speaking about 
the competence aspect of formal operat1ons% Most normal adolescents and 
adults, particularly in Western cultures, have the potential to develop 
formal thought competence* When research on formal thought finds a large 
percentage of adolescents noL solving formal thought problems, v;e may be 
speaking about their poor performance^ not their competence* 

As Martorano (Note 4) points outs competence rc 's to an abstract, 
formal1?ed description of the knowledge that an Individual has at a particular, 
developmental stage* Performance refers to the psychological processes by 
which the knowledge of competence Is utilized (e.g* attention, memory^ or 
perception)* It is, possible that the underlying competence 1s present, but 
that this is not manifest in the performance* For example, teachers may 
have underlying competence for formal operational thinking, and not exhibit 
it 1n their performance on traditional Plagetian tasks. 

V 11 



_____ _ . . ... ^ n ^ ^ . 

Horizontal Decalage/ Another aspect of Piaget's theory v/hich rnay 
help explain the seeming lack' of formal level functioning is the concept of \ 
horizontal decalage, Hor1-z#n-tal--^decalage expresses a chronical differenco 
betv/een the ages of acquisition of operations that bear on different concepts 

contents) but obey identical structural laws, e.g* difference 1n age of 
acquisition of the conservation of substance, .weight, and volume . (Pinard 
and Laurendau, 1969)^ Piaget characterizes horizontal decalage as an analogo 
relationship* The relations among similar operations bearing on different 
concepts is an analogy in the sense that, in spite of their diversityj the 
concepts involved seem to be structured according to the ^ame operational 
rules^ with the respective groupings being perfectly isomorphic or analogous 
among themselves. ^ . .. ^ 

During the period in- which the newly emerging structures are In the 
process of formation, a person^s responses may he expected to oscillate from 
one occasion to the next, to be maximally suspectible to the effects of task- 
related variables^ and accordingly evince a relative absence of consistency 
(Flavell and Wohlwillj 1969). To explain this, Piaget has provided for a 
stabilization phase^ 1n which newly formed structures are undergoing 
consolidation and he has proposed the concept of horizontal decalage to 
account for differentials in performance relating to the particular content 
of a task or to a variety of situational variables. 

Domains of Teaching Beh aviors 

No strong empirical support for those behaviors which should be 
included as necessary for effective teaching has yet been established 
(Smiths 1975)* A number of existing theoretic and conceptual paradigms 
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could form a basis for developing a system of assessment and catigorlzation 
of teacher's behavior. Plaget's theory of cognitive functioning seems to. 
Offer particular potential for organizing an empirical basis because of its 
'implications in the cognitive and interpersonal realms and because it 
represents a comprehensive system of notions that logically seem tied to 
teacher' functioning. , ' ' - ^ 

In specifyiog levels of teacher functioning, one^useful way to 
organize the relevant information is to conceptualize teaching behavior as 
falling into different domains. The competency or performance based 
curricu^m "moySment has had a significant impact on Identifying and defining 
such domains, A large number of authors have presented logically derived 
lists of desired teacher skills (Bowles, 19731 Burke and Stone, 1975; 
Cooper et al . , 1973; Flanders, 1973; Henderson, 1972; Henderson and Lanier, 
1973,; Kimball i 1974;" Morine, 1973; Shavelsoa, 1973; Smith, 1975; Popham,/ 
1974; Cole, Note 1). General agreement' seems to surround the idea that 
the teacher shoulS^gxhibit competency in the subject matter which he/she 
teaches. This has been the traditional focus of teacher education, Hov/eyer 
as Cole (Note 2) points out, teacher education programs shoii^ld help 

prospective teachers communicate more effectively to their students 
desirable, attitudes toward self, others ^ -learniag, school and society as \. 
well as competence in the content of the ■curriculum (p* 7)," 

A number of basic skill domains emerge from the literature that 
could be categorized as an interpersonal rjelations domain and the cognitive 
domain that includes instructional plannin'g and implementation skills.. These 
are not mutually exclusive categoMes, yet 
the understanding of %he teaching. procr^sS , 



all' of the ideas seem related to 
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Interpersqrial .Domain , Walberg and Thomas (1972) describe^a domain/ 
. of teaching tijat they term humaneness which' includes the notions of respecti 
openness, aiT^warmJth. Kimball. (1974) included a domain that was necessary 
for p'romotinci^ affective growth that he described as sensitivity to the 
feelings and Ideas of others, Bowles (1;974) Included human relations as a 
central domain, and Cole and Musser (Note 2) included a skill domain of ^ 
showing and maintaining respect and regard toward others* Communication 
skil Is an^d' creative listening skills are other areas of importance (Cole 
and .Muster, Note 2;' Flanders, 1973; Kimball, 1974^ Shavelson, 1973). . 

The interpersonal relations paradigm has a wide base of empirical 
support In terms of Its influence on teaching behavior. Reports by 
Kratochvil, Carkhuff, and Berenson (1968), Carkhuff (1969ar 1969b), A-spy 
(1965, 1969), Hefele (1?71), and Truax and Tatum (T966) strongly suggest 
that students arf likely to learn most from teachers who show high levels^' 
of such attributes as respect and understanding! genuineness . coricreteness , 
and empathy* * ^ ^ i-. 

^ Aspy (1975) reported that the National Consortium for Humanizing 
Education has conducted a large-scale, three year investigation of the 
effects of contextual ^variables on classroom performance by teachers and 
students. The study found that a teacher's^-^empathic understanding of 
students 1s positively and sigmficantly related to student cognitive growth. 

.- Cog n 1 1 i ve Domain , A second area of major concern is Instructional 
iplanning and implementation. This is a br^ad category with many subskills 
involved. Flanders (1973) Included such areas as planning. Individualizing 
and evaTuating pupil instruction* Flanders further discusses the .necessary 
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ability of a teacher to inquire into his/her own teaching behavior, regularly 
• using systematic procedures in order to analyze whether different teaching 
skills are being used appropriately. He also Includes flexibility as an 
Important skill are^^ ^ ,^ ^ . = 

; Cole and MussW (Note 2) extend this skill area to include fluency 
and flexibility of though-t, perception and response.^ Popham (1974) suggests 
the need for the teacher to be able to devise Instructional sequences which 
. will work with diverse kinds of learners. Smith (1975) points out that the 
ability of diagnose learning difficulties and to design educational ex-^:"^ ^ 
perlences to meet them Is an essential part of Instructional planning* And , 
Morine (1973) agrees that the teacher must be able to generate alternaiive^ 
instructional proceduress Walburg and Thomas_Cl972) Include 
instructional ski 1 1 that; conceif^ns .how 'the teacher directs and responds in 
the^ classroom^ as well as a provisioning skill that relates to the responsf- 
'bility of the teacher for what is in the classroom. 

If formal operations is Indeed a stage of, cognitive. development that 
begins In adolescence and continues into adulthood, and^ if , the" manifesta- 
tion of this stage occurs in a person's area of vital interest as Piaget 
alleges (1972) 5 then It seems logical that spme^type of conceptual 

correspondence could be established between the formal operations theory 

' I, _ 

derived from. physical possibilities and the possibility manifested in the. 
teacher's world of social possibilities. The following sections detail the 
conceptual relation between Piaget 's theory and the cognitive and inter- 
personal domains of teaching. / ' ■ - 
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Piaqet's Theory and Teacher's Cogm'ti've Skills] ' 

A direct Implication in establishing a correspondence betv/een Piaget's 



1n the area of instructional 
'^RC group and the combinatorial 



theory and the teachers' cognitive skins lays 
de^sign. The formal" teacher will exhibit' the If 
system in the method^ that he/she uses to organize the instructional materials. 
The INRC group Implies an ability to, deal with Relationships between 

propositions. When .using this ability, a teacher will be able to present 

^ I ■ ■ - 

the subject matter In categorleSs and be able to establish a relationship 

between those categories, \ : ^ 

For example, 1f she were teaching a unit on national political powers 

she would present a number of dimensions such as population, natural resources 

wealth, land mass, etc. She wbuTd be able to rank the nations on each of 

these dimensions, and formulate a strategy that would allow her to determine 

the nation's power as a function of the simultaneous Interaction of the 

dimenslDnal ranking. TKis strategy involves a ranking of rankings and 

implies that the nation hai first been* ranked on each dimension , ;:and then 

■ "\ ' ^ ■ ;^ ^ ■ r ' ^ ^ ' ■ 

each dimension has been ranked in terms of importance to political power, ^ 
and finally the nation's power 1s estimated, the concrete teacher would be 
able to rank a nation on each of these dimensions, but not able to follow ■ 
through with the foVmars,trategy described above. ^ / ■ ^ 

The combinatorial system implies that a teacher wil 3 first consider 
al 1 .'possible variables, and combinations of variables t^\^ might have an 
effect on an event. She vvould then systematlcany test dut which variables 
operate in\a situation. Her thoughts, would procede frorj construction of 
hypotheses about the possible, to testing" arid 'deducing the interrelationships 



in the real event. The cpncrste teacher would generalize froni directly 
observed Instances about the effect of the variables. ^ 

Flavell (197^) outlined a number oT characteristics of the formal 
thinker that are Relevant to a teacher's cognitive skills. He first noted 
the formal thinkerU tendency to begin thinking about the possible rather 
than the reai/ The concrete thinker would burrow right into the problenu 
while the formal thinker would begin with possibilities, try to deterffiine 
all possibilities end systematicany discover the reaU 

.Flavell described the hypothetlco-deductive thought processes of the / 
formal thinker as contrasted ;to Ahe empiricq-inductlve processes of the 
concrete^ thinker. Thus the formal teacher would be more\l ikely to hypothesize 
and deduce relationshipo. The concrete teacher would be more likely to 
emphasize moving from concrete exanlple to concrete example \ 

S Another distinction between concrete and formal thinking is the 

= " ■ . ^ ■■ ■ . . ^ 

intrapropositional vs, interprppositional thinking. The con'qrete thinker 

is able to consider a single proposition at a time and to compare' it to 
re Teva'nt empirical data. The formaV thinker is able to reason about the 
logical relations that hold among two or more propositions. 

The formal thinker Is also able to construct a systematiCs efficient, 
method for generating all ttie possible combinations of a set of elements. . ' 
This abil ity. to generate all possible combinations j's essential to testing' 
for the effects of variables. Related to this concept Is the idea that 
formal thinkers tend to be more planful, strategic and efficient ';than 
concrete thinkers in their organiaation a/id manipulation .of avalTable informa- 
tion. This characteristic of formal tM1nJ<ing has definite implications for 
how a teacher organizes materlaT for classroom presentationv i ' 



Piaget's Theory a nd Teachef rnterpersonal Behavior . ^ 

A conceptual corrispondence between Piaget's theory-^f formal opera- 
tions and teacher Interpersonal' behavior is presented in Table 2. Flavell 
(1977) desaribed a parallel between ability to deal with the possible rather 
than the real, and the social world. He suggested that the formal person 
would be more able to go beyond a person superficial characterfstics. The 
formal person would be able to perceive the covert social-psychological 
processes that underlie a person-s behavior*. \ 

^ : Jii terms of the combinatorial system^hich implies the ability to ^ 
generate all possible solutions the likelihood is that this pertains mainly 
\to the realm of '-physical possiftil ity'' that Blasi and Hoeffel described. In 
social situations, a close approximation qonceptuaTly to this idea/ would be 
what Reynolds (1970) describid as the ability to construe social behavior 
in a multiciimensional mp. 

Reynolds (1970) described the. cognitively complex indi and 
then. related this description to 1:he behavioral categories of the Flanders 
Interaction Anaiysis Categories ^FIAC). A more cognitively complax 
individual has available a.more versatile system for perceiving the behavior 
of others thafh does a less cognitively complex person i and is therefore 
able to construe social behavior in a multidimensional way/ "The cognitively 
complex person is seen, to be that individual whose cognitive system of 
construing others has more structure in an informational sense. If this is 
the case. It is not unreasonable to expect this complex individual to invoke 
greater structure in the ambiguous social situations i^e. to perceive a 
structure that may not be noted by a less complex , person (p, 60).." 



■ TABLE 2 , 

FORMAL OPERATIONS AND INTERPERSgNAL BEHMIORS_ 



Formil Operations 



Interpersonal Behaviors 



Thinking of\ the possible vs. 
the real. 

Generatioh ojf all possible 
solutions 

Isolation of variables 



Derivation of possibilities 
by recombiqing the variables 
Inherent in a problem 

Deduction of potenttar relation- 
ships :/ 



Able'to adop^7oiher*s 
view, logical/1y deduce 
consequences/. judge Its 



of 
e 



Eniphasis on": active learning 



Able to make Jnferences about covert 
social -psychological processes 

Construe, social behavior in a^^ multi- 



r. 



dimensional way v 

Recogni 1 1 on qf .niore\ poss i bi 1 1 ti es 
to explain; behavior Vi 

Postulating alternative^ interactive 
strategies 



Suggesting hypothetical relation- 
ships between variables 

^ Able to' adopt other^s point of view, 
manifest by accepting and using 
student^s Ideas and 'feelings ^ 

^ encouraging student talk,^ and openess 
to the ideas of other professionals 

Active learnihgr including providing 
an opportunity, for; ^student talk and 
question asktrigt less lecturing^ ^ 
' compelling^ reflecttonj and^ providing 
.. opportunity fo»r experimfehtation 
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Because the cognitlvely'compTe^ teacher has greater facility for 
interpreting todal . situations, he/shfe .would teach in a relatively indirect ^ 
' manner ^and Impose less structure on the; classroom interactions. The less^ 
complex teacher would be .more likely to' impose a structure that would reduce 
the number of ambiguous episodes and would therefore be more direct. 

Formal operations also make it possible for the person to isolate 
variables, derive possibll 1t1es by recomblning the variables inherent in a 
problern and deduce potential relationship's which can be verified by experi- 
ment. Once again this sequence may never occur in a social setting^ because 
of the near impossibility of determining the Importance of a variable- by 
systematically testing hypotheses-while holding all else constants Neverthe' 
less, this does relate to Reynolds* description of the cognitively complex; 
Individual as having a more versatile-system for describing the' behavio.r of 
others and whose cognitive system of construing others' behaviors has more 
structure in an Informational sense, . ' 

Underlying the teacher's method of utilizing a more indirect method 

of teaching and imposing. less structure on the classroom is, the idea 

'that more of the relevant variables have been recognized, and that a wider ' 
range of teaching, strategies are recognized as being related to these ^ 
vVarlable^* Generally sucfi a teacher exhibits an ability to operate In a 
,_^situation v/hich involves a wide range of vSriables, to take cognizance of 
more of those varlables^'and of a variety^ of ways to interacting 1n relation 
to those variablesv He/she ^realizes that to be able^to effectively inter- 
act with the variables, a greater diversity in be^iavioral interactions is 
required. Such a teacher can operate within a system with many dynamic ^ 
variables, recognize that those variables exist and that a wide diversity 
of interactional patterns are required to effectively coordinate alVof 
those variables within the system. The cognitively complex teacher would 



thus evidence morV'H'i'^i^ teachef talk and a wider diversity of, inter- 

actional patterns. ' , ; ^ 

Socially, formal operations. brings with It the ability to adopt thp'^ - 
other person 4 point of yiews ^logically deduce Its consequences, and thereby 
judge its^ valuer This would be reflected 1n teacher behaviors such as 
accepting students^ feelings and Ideas, asking questions* and a high proportion 
of student talk. . / 

/ Conclusion / , ^ - - s 

The present paper explores the literature concerning the measurement 
of formal operations and the .trnpact of a person 's domain of , expertise on 
cognitive functioning* As,a;first step toward an ernpirical test of the 
Impact of a' person's domain of expertise on cognitive functioning, a 
conceptualv.correspondence was established between Piaget*s theory and the 
domain of teaching behavior* The results suggest that it Is possible to 
describe the domain of teaching behaviors within the content of formal 
operations, although the social nature of teaching behav1or/l1m1ts the/ 
.priic1senesj)f the correspondence, the next step is to/ use. this conceptual 
^correspondence in an educational setting to determine If such behavlorsdo 
occur In the'classroom* If such behayiors do occur, then this lends support 
to Piaget*s theory of human development and; his contention that domain of 
;expert1se is an influential factor for adult cognitive developmentv 4^ 
v/ould also provide' insight Into Piaget's notions pf performance-competence , 
and horizontal dicalage and would, have 1.mpl1cations for teacher education 
programs. ' . _ - 
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Paper presented at the 1977 Annual Meeting of the American :Educational Research 
Association, New York, New York, April 1Q77. 

FORMAL LEVEL FUNCTIONING: A SCIENTIFIC PHENOMENON? 
Donna M. Mertens 

' Abstract 

The present , paper explores the literature concerning the measurement ^ 
of formal operations and the impact of a person's domain of expertise on 
cognitive functioning. As a first step toward an empirical test of the Impact 
of a person-s domain of expertise on cognitive functioning a conceptual 
correspondence vms established between Piaget's theory and the domain of 
teaching behavior. The results suggest that it is possible to describe the 
domain of teaching behavior within the context of formal operations, although 
the socirl nature of teaching behavior limits the precise correspondence. The 
next step 1s to use this conceptual correspondence /n.^an educational setting 
to determine if such behaviors ^do occur in the classroom. If such behaviors 
do occur, then this lends support to Piaget's theory. of human development and 
his contention that domainiof expertise is^.an influential factor for adult 
cognitive development. It would also provide insight\into Piaget's notions 
of performance-competence i^and horizontal decalage and v/ould have implications 
for teacher education programs. 



